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Abstract of JP8064834 

PURPOSE: To eliminate variations of 
characteristics and deterioration by increasing 
breakdown voltage by bringing atoms of carbon, 
nitrogen, and oxygen in a region that is 
substantially regarded as a single crystal in a thin 
film silicon semiconductor to specific 
concentration and further bringing hydrogen atom 
neutralizing non-paired bonds of silicon to 
specific concentration. CONSTITUTION: There 
are formed an oxidized silicon film 1 02 as a base 
film and then an amorphous silicon film 1 03 on a 
quartz substrate 1 01 . Crystal growth is achieved 
by irradiating it with laser light to obtain a crystal 
region 1 06 regarded as a single crystal. There 
are contained in the crystal region 1 06 atoms of 
carbon and nitrogen of 1x 10<16> to 5x 10<18> 
cm<-3> and oxygen atom of 1x 10<17> to 5x 
10<19> cm<-3> . Further, since lattice defects 
exist in principle, hydrogen atom is contained at 
the concentration of 1x 10<17> to 5x 10<20> in 
order to neutralize non-paired bonds of silicon. 
Further, an active layer of a thin film transistor is 
formed with patterning using the region 106 
regarded as a single crystal. Hereby, there can 
be solved problems such as low breakdown 
voltage due to crystal grain boundary and a large 
leakage current. 
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[4$i*»*©ISB] 

MEtWW+Ktt. 1 x l 0" c m 

■'-5X10' 'cm" ©jRSET, A^SfOgW 1 x 
10 ,: cm" , ~5XlO"cn)"' ©iSST. frtJJtSfc© 
^^^^fPUT^***©!!^**! X 1 0" cm 10 

t-r*¥8i#gs. 

WB**+Ctt. R*RtfS#©W**» 1 x l 0" cm 
'~5X 1 0" cm- J rorg*T.. *»-3»*©S-?3&» 1 X 
1 0" cm'~5X 1 0" cm-OiSTtSnTW 20 

[«3Wi3] !6lik«iB&*-ra**J:fc*riEnfc5IBt 
©f^fWl X 1 0" cm" J ~5X 1 0" cm-'WjgffiT 

[i»*JS4] «iMrae*T«£^£»aftfc*]R 30 

****** ffl «r»fc***3KBT* o T. 

tfJE««ttStt»©4>fc< fc-gB£«fi£bT*5 9, 
JWEWWfKltt. IH»atf4*©fWlX'l 0" cm 
J ~5X 1 0" cm-'WigKT, *^S|j|{©BWl x 
10"cm"-5X10"cm - ' ©Bare, AoSf© 
*#tta***»UTfr»***fl>K*-**l x 1 0" cm 
"~5X 1 O' 4 cm-'WigST-g-SnTfcO. 
SfiES&&*¥g#©;¥£ tt¥*?T 200A-2000 40 
AT&* £ t ft<WtiT**MHMS«. 

csi*js5] «&£iB£«?*£tt±cjBj&nfc*K 

1»E»iBS*¥i^©*Bttfc**»fcAfctf*tt»* 



#M¥8- 6 4 8 3 4 
2 

1 x l 0" crn'~5 x l 0 !0 cm-'WigST^^tlT 

c*B»t*ft****«a**T*«*f*. &s© 

*S*fl;S:8&*-rs4fll5c*Tf**Fe. Co. Ni, R 
u , Rh. Pd, Os. I r, P t . Cu, Z n . A 

c*ttfitjKc**»ft«aft#-r***Ktt. as© 

*Slifc£8&ftT*&«7n#"e£*F e, Co, Ni, R 
u, Rh. Pd. Os. I r, Pt, Cu. Zn. A 

g. Aua»s»«nfc-«*fctttt*«*®7c*tf*i x 

1 0"~5X 1 0" cm-OiKT^tftTWCltS 
gfJgeU— tf-Jt©SS»«. 450^-75013© 

jastcDoia bfcttBTfj ton* z t 1 1 *¥&# 

SB©^S^ffi. 

x l 0** cm-'~5X 1 0" cm-'©igan?. *OBB 
Bgftfl xiO"cm"~5X10" cm-'©il& 
T, *OiiS©^i^f'£ffctT^47KI©ff*5 
lxiO"cm-'~5X]0" cm '©iftiKT$SnT 

us d t *#ai:-r****se. 

*&B3 1 Y*Jl^fi)cffi#l*2 0 0A~2 0 0 0 A©JP££ 

x l 0" cm'~5X 1 0" cm-'©MT. rtoBB 
e>m?& ixi0"cm' , ~5xi0"cm-* ©jgg 

1X1 0" cm"' -5X10" cm"'©iS7t$nT 

[B&3U 1] «»©«Wh7>^^3WMJ<JC*t»S 

-n-fc#tifr*#-u 



Xl0"cm '~5xi0" cm-'©jSST. J&oBB 
nmTtf 1 x l 0 ' ' c m" J ~ 5 x l 0 ' ' c m" 1 ©«£ 
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HM!©IWHttKfi] 
[0 0 0 1] 

[«*©tt*J #7X^5£fi«±lti5i8l¥iS# 

[0 0 0 2] l^L&**6. #&Sm3l£fflV>£s5BSb 
tf. Td^-r^hU 

■6. 20 
[0 0 0 3] Sfc£MraSltelftatt£ttfcltAtt3 

t^s. ^©s««. *tojra*R©*i*&£ftiiiMas 

[0 0 0 4] MttSIKSffl^TSil-i'>yX?£ 
ttS*K»M*tt*1»*c£A*T€rS. S&h- 30 

7>yxi> ©#& * she-t -s-o otggT* 

fMMEtfl cm' /VsfiTFT****. S*A1£&*K& 
I^IF^VyXi'TIl 10 0cm' /Vslfi 

[0005] vfrLUifiz. n&KJtmmzf&skitTz 

ft-r*fc«fc. iWBh 5 >^**©»JE#;fc* 40 

AS. »Att»*«aUTIMIll/rL*3**y 
7*t#«E-T*fcftK. WBH-^>5?***iOFFRr«wiJ 

— [-o-o T o-6-]-*-^^>r-y-v-h-y^-xi!©s?a*^^ 

*©*T&<, AfflEA*t>'ltt©#5*A«±fc»jfc 
UTU*'^i:t*«ffl*n*. c©£5ft«£, Thy? so 



[0007] ±mm*%i.9&oztwzz>mmh7> 
isim&ihift. *fcL*v>*©£»*#**<, HfflW 

[0 0 0 8] 

WW*** U J; 3 *W«B*TP8^T*f6 

hi*. ttA»»©«»**tt&^«Kb*>s>x**a 

W©tt©IWtt. »£Ea*»<;*A«««'3i:£:©T** 

s. 

[0 0 0 9] 

©— 6 at. *e»«ii€wr'5*«±c}ganfcfiJKa*i 

*i#*ii>fc*i#i!iiTtoT. ttG*K&X¥* 

^tStfS^roHW 1 x l 0" c m -1 ~ 5 x i 
0 ' * c irf ' ©jggT, *oRS)f©B?** 1 x l o' ! c m 
"~5X 1 0" cm-'OMET, *»:3£*©5F**I&^ 
*«PSH>Tt>4**©*-f#l X 1 0" cm"~5X 1 
0 ' * c m- * ©METSSnTHS E t £1#8fc tT*. 

[ooio] ±B*i*fc*v>T, mn»iz*mat!tto 

**H»i***#©«**v»3. Attttfctt. ¥£S3 
$W77>X^? hJUCtfc&LT, 77>X^i7h;KD 
1^0.8 «±T$iO. 7-=?>X^^ h;U©^Mifig 

©tfcfl«2£tTT*0, SfcHBHcSKSS 
*fclSA&A#*HWfc?^L&V>«*i&«*RttC*A 

[0 0 1 1] ±K©J:pftjlft»C*«rat^j:-e:SfH 

©IMtfcJ^TASCfctfTS*. **£&*©£ Attfc 

[0 0 12] **©«afl:*»*-r**«7E*iUT 

-(4— F-e^G-o— N-i— R-u— R-h— P-d— 0-s— I 

r, Pt. Cu, Zn. Ag. Au^f.Itfnt-IS 
fctt«»«S.©7t£&/B^* Jit Ctt6©7C 
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V— tf-#©RS*f *fT o Z. t (c«t o T&%m<P \ZttM 

[0 0 1 3] ±SB^JS7c^roig««. SSfifoWTUfc 
**»a:a*«fi:«v»T. lxio"~5xio"c 

©&Btg3!5©B£*< 1 x i o" cra-'fiTTi65t, jg 
[0 0 14] W&©4MSfi£5ifc1**««SaB»JR't 3 

ffl»V»=y**»R*#£T5©T<bJ:V>U Xy>r;t, 
£^«ttK£#AB&*K©£Blcft:||rr« c t K=k 
9, xy*;PS**»#BKa*R©BEK»l/TEBS 

[0 0 15] #a»a*BI»-=-y^5c*fc»Abfc 20 

©iaStfttStt. —vtr)\,7t9H<DftmzJ:-oT6 0 0"CE* 

fcW&, 5 0 0^1. #Sl,<tt5 5 0*C£U:©aB 

/afr*fc*fcfctt, 8 o ox:^eictt-?-nJW±cDjagTc: 

[0 0 16] *CT. 4 5 OXKioaflEfcWRfclnJto 

i+S««i&^fifc-rsCt*<-{?#-5. £©U— tf— 3t©BB 
»*fx-3R£K»SfcttttRMiiHfc4 5 ora±©SL* 
T?iD^-r-5Ct»<SST^-5. d ©idi&BBWu' 4 5 0 
■C~7 5 0"C. #l:afitUT*'77lS$ll»&«^ 

fctt, 4 5 ot:~6 o o*C£-r*c: Lir>. 40 

[0017] *itmma,ii5Ltjii£&nm i 6:i»i&t&itw 

fctt»*4 5 0t~7 5 0t. 4ft3SStUT^5X* 

_«^i^«.^J^4^_5j^j^6_0_0J3j^^XiHI|^ 

[0 0 18] d©U-lf-3t©»»ft{Ctt»t4Hft-r4 
CiOBBCOl^TKTKBHirr 5. H4K*-r©»4. 50 



ft»3i**U£»J«U *6lC-t©*lllC=ydr;U7c** 

©imB»«£jST. 

[0 0 19] BUKUttS^^&gtt, Jttga3B9 

^>7>'«7Y)vmL \ tvitm (i /i. ) -c**n* 

ttaBTfc*. 7V>x^^h;i/©^ttB7ic^-rj; 
5tj.7-?>X«7 ^©S&ftWg^ffiT'fe^TjeBStt 

LfcV»©T?. @ 4 ©1»T^S 5 T >^«©g*f 
;:©7"?>3SB©ttj8*llcilrl»S. *J^S 

icifiv»«a*«-j-*t»©ta/»"r*j:t*«-e**. 

[0 0 2 0] B 5 IC^-TCD(4, y^>7,^i7^> hJU<D* 

Mt U-tf-tt©B»x*;i<¥-««£©H«*ltW 

©fiDfftaaEwa^wcyny hL,^%)OTfe*. ssic 

£ h;U©3SflS*^»©fi[B.Cfe^SX^i' h;p©isw, 

tmmzmt>i\fzu.m<D7^>xn7 h)vomm.ifi^ 
©fist*3itsx^i7 h;u©nwt©jt (w/w. ) v 

i$n5/l7^-^TSi. CltlSW-^W, tt. 07 \Z 
*-f&ol2.?-*>?.'<t7 h;P©^E«*<l/2©«mT© 
X^i? h;P©i|S<i:bTSg$ns. -«IC-7T>^^^ 

h;p©¥@75t&< ^-y^s. *©isatt36««nTv»« 

hJP©«i^* ! foJ»< ->Y-y^t>©t&-5. fc 
istttttt. B4fciS-r7 r —*ft»fc *>©£«*©&©€ 

[0 0 2 1] fcT, H5fcwt*iitt. -f&mzte 
16U:©«&*c*. *£■€•©«# 1 Cifing. VttAC- 

JMxtf W & J: 5 K. u-*f-yte>miitmz&vz>u 
&<Dtaj*m.m$:&<-? : hz\t\z£^T, sussm-a i^*s 

*tt5 0 OTCe*TttftT<5Ct!8«a«f«*l*. as* 
01C©iO^T«JiSllTttf«t<. jfe«t*T4.5 oica± 
[0 0 2 2] '*$BB#*©ttJ&k:J:ft"H:. S4lC^T7 

M>&ft&nm8i)\zWtiELX^tSL^®h. 
[0 0 2 3] C©*tt»t*j5fa-*B*tt. y^X'^C 

5!Ki:LT*5 0, K+Ctt, KBtBBi^ 1 x l o' ' 
~5X 1 0" cm", IX l 0"~5X 1 0" c 
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S$ixi0' ! ~5xi0 !, cm-Olgmw Lfc«fiiTff*5n-5rt*4#mir*. 

-5. H)^. :o^ati,&t5g«it l [0030] moKwcomm-i, «»©?iKb7>v* 

[0 02 4] jbEJM&a&A&:-&«iH*». [0031] f&wtmommt* «»©»«!» 5 >5>a 
TMsn> fof$*<2oo~2oooA§so5iii 10 >5?^^©-tn^n«ii>tt<t'b^v*;v»i*lR«+t 

[0 0 2 5] m<D&W<Z>mEZte, tftftSn€*?«£tt ;WKJ««*+Ktt. WRtfaXORWlx 1 0" c 

±lC*J«*lfc«Ka*i|»*#*fflV»fc*a«*:*«-J?*o m"-5x 1 0" c m" ' ©iSST. *^«*©«[^**1 

T. W«SWDi*¥»#Ht. £H»K:¥*ia X10"cm'~5xi0" cm"©**-*?, frog* 

ffi#£:£L. MC««»}£ttl0^ft< *-»*iiSL ©T«it^**«l'ftUTV>S**OB^3Wl x 1 0" c 

Xi>D. WfBS«c*tc«, ijt*a^a[*©S^3i<lx l m-*~5 X 1 0" c m' 1 ©jggrc^SltXT^S £ 

0" cm'~5X l 0" cm-'©jgS-C, *oBt*©« &<hT£. 

WIXIO" cm-'~5X 1 0" cm-'©jgaT^^ [0 0 3 2] tt©%9I©:ift/£HU ttRroWRh 5 >5>* 

[0026] m<D%w<D&tiL&. *e»5£B£Wt<&a« 20 >5?x^o*n-etif*4>ft< £t>^**;w&j«««'t»K: 

T, lfti2i$B&8sSl¥SI#tt, *Kttfc*|Sa£j!.fc*<& JMMMKKtt2 0 0 A~2 0 0 0 A©Jt££*U we 

«M8**U WIB1H«aSttJ|©^a:<t>-fl(««|i$ ^Y^JI/KAfM+CI*. **atftt*©JR^A« 1 x l 

S*©^»IS^*+SiU p"cm- ! ~5XlO"cm"fi9iS-C. dOKSf©BE 

T^^OIWl X 1 0" cm"-5 X 1 0" cm W 1 X l 0 " c m"" ~ 5 X 1 0' ' c m" ' ©ift&T, 

"'©««T^snT^*ctsi*»tr*¥*^a. ■o^o^n^^^'p^LT^^^om^ i x 1 

[0 0 2 7] ^©^^©fiSfig^. *fe&Scc5£:fr-r-5g« 0" cra"~5x 1 O" cm-'OiST^int^iC 

T. fMEJtK3ft¥iftWi. HS«IfC*iKS<!:^«cti--5 [0 0 3 3] ffl©£91©«tJ$H:. *g&©5$K h 7 

LTiJO, KrEfiSa+tctt, &*Rtfg3fc©J5T?-a* 1 x >i?**©^ft-6*itt4>fc< t fc^*;l/Jgjj£fSi£;&*j| 

1 0" cm ' -5X1 0"cm-'CIST, #7**© KWfC^S iafctf**«S*¥*fcT*J«SftTU 

JMiPfrl X 1 0" cm'~5X 1 0" cm-'OiKf, 5CtS#ait5. 

J&O&fc©^** tt^fctjifq IT l^***©^** IX [0 0 3 4] 

10"cm-'~5X10" cm-'©aiffiT^^nT* [^ffl] ^Masg*^©#^S<t^^-B-S«g«E$gtt 

D. HftCMR3«¥W*©JP3M:¥J9T2 0 0 A~2 0 m t LTfflt»TJ»« h 7 > v7.*£«6£T£ C iT. B 

0 0AT*5Ct$^ait5. JEfriSK, *fcWt©JC»^S)5fl:©*!IV»SiBlh7>^ 

[0 0 2 8] f&©fg9?©fcE£te, «S»^ffi^*rr4S« *€W*IliJ&tT#*. 

±{C^nfcj|?JK^^#5:ffl^fc^ig^ST^o [0 0 3 5] *B8i*¥iJM*©Jilfca£ Jite-fr* 
T. «HB»K^¥©<*©HK«JlC*^fii:a&ii:5iB 40 ,iS^gttli:UTfflUTmt»KH7>yX?^ 

^©j^ttsu x i o"cm-~5x i o" cm-'vmm mi. mw&)\zT**j^$:jz2<-tz><D£mmtt%]%: 

T. *?l*©ff#lxi0"cm- , -5XlO"c $r#-5d<i:At-e^-5,. ^»«EESSfflt5t, 

m-'©jgST. *»-3^*©T*ttt***+ftLTl»** aftt5*«ftt*REbt h 7 >->'7^i*«Oj$ttS 

^©m^l x l 0 ,: cm-'~5x l 0*° cm '©jg* C Kv^lK. **&»BE, 

JCft**lXtiS^iJfe#WU:** ! 

[0 0 2 9] m<D%W<D®f$.\Z. *6»3effi&#-r 5Sfi [0 0 3 6] 
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9 10 

=.>if7os9) zmiK ccD^5x*«©ffij«aKa &&-rz>z.tx\ &©*jsE%K:*>aA©igt::i5t,> 

-~>^7 0 5 9^7XMroS*H 5 9 3"CT?fe [ 0 0 4 4 ] *CN?**Jl'S0ffllt h 9 > 

[0037] -ecT, ^ss^jt*t»^ h 7 > ^ se^KT>^ttA^nfc 1 1 o©a««y-x««K:. 

inrB!lSIgi::&tt*&S5a«£6 0 Ot:&T, » 10 $.1tl 1 4 ©SCl£li h* >mmt uxjf^sns. * 

£b<«5 5 or^Ttr-S^tCckoT, *«(3*fT fc^-f h^ffi 1 0 8 ©raffl©®te#lJf 1 0 9 <»: 

£&<D#g£*£ ftO. hY-f hfSSJ 1 1 1 1 1 1 3 ttfWimz 

coo 3 8] 01 \z*-gMm-z^-?mm\~7> ; J7.5><n M&t<ti2>. 'aitf-Ytvvm&m&i 1 2&aeg£6g 

f^3SlS*^"f. if E^IS 1 0 1 JifcTiMJttUT KJgfifcSft*. (01(C)) 

HtStKl 0 2 43 0 0 OAOfSC^y^ffitJ: [0 0 4 5] t>©aAIi©»7t. U— »f 

oT*«T*-. 0 3£5 0 0A©JP -ft£S!WL. ?F«4fc'f *>©aAfcJ:-3T»«LfciS 

(01 (A) ) OI8B. ^^©St^jSa^^ttr.fc^TfTO 

[0 0 3 9] #JMt3i*Kl 0 3 6»*l/ft«. 6 0 0 Tfc«k^. 

■COfflKTiaSftfilSSiSb. #SH3ifSlBi 1 0 3&jfSJl 20 [0 0 4 6] $ &CJf raf6SBi£ ITRftitRl 1 5 

ft* -8-4. tl/TU- !f-3ttJS»U. 10 4TSSft £^7X7CVDST7 0 0 0 A©f $ 

UT»aJ«**ffto*. &K3*HI*IS«8T. V-Xfgll 6tKH>t 

4ies«^c 1 0 6 C©U— y-jtrowtttt, « gll7*«m. $ 5C3 5 Ot:©*Stf?H«* 

»*fctt*JRttBfc'6 0 0"C©i&a?fzin&Lfc#e>fT Kfc^TtDStffiSSfr pditCtO. SIh7>yX^ 

5. tf-Tfecosattte, 0i©i o 4T7K$tx4 *^fi£$-e-4. (01 (d) ) 

mmzziLTfTtin, ^©&. 1 0 4x-^$n-&tg^ [0 0 4 7] ^systre^T^h^^x^te, e& 

^ss^tieasEfi^iifTbTtK. (01 (a) ) m&&f&&t&uizzm&%i%Lrzmi£rm&2nT» 

[0040] ±!2igi;:cfev>T. #8,mmmm\z%mt s©t-. mn,%Lmz&®Tz>mj£<D&z<Dmm j $>v-? 

tSuiti^T. .fcDA^^SlSlcai^T^Si:^. 30 [0 0 4 8] C^IS^ 2 ] *HJ601J«. fNMt£ t&£T 
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